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(54) REMOVAL OF HARMFUL SUBSTANCE IN WATER 

(57)Abstract: 

PURPOSE: To shorten the time required in the removal of 
trihalomethane and an organochlorine compd. due to ozone 
bubbling. 

CONSTITUTION: Ozone generated by a silent discharge 
type ozonizer 1 is diffused into water through an air 
diffusion plate to form oz one bubbles of 10„m or less and 
water is bubbled by thdSTBneozone bubbles to oxidizer 
decompose and gasify trihalomethane and an 
organochlorine compd. to separate trihalometane and the 
organochlorine compd. from water and the removal effect 
of trihalomethane and the organochlorine compd. is 
enhanced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2 **** s h 0w s the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claira(s)] 

[Claim 1] It is the removal method of oxidative degradation and the underwater toxic 
substance made to evaporate about trihalomethane and an organochlorine compound by 
forming into a detailed bubble the ozone generated by the silent-discharge type ozonator to 10 
micrometers or less by the diffusion plate in underwater, and carrying out the hub ring of this 
ozone formed into the detailed bubble. 



TECHNICAL FIELD 



[Industrial Application] Especially this invention relates to the removal method of an 
underwater toxic substance of obtaining potable water which is safe oxidative! degradation 
and by making it evaporating, feels easy about an organochlorine compound detrimental to 
the trihalomethane and the human body which are the cancerating substance contained in tap 
water efficiently, and can be drunk. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the removal method of an 
underwater toxic substance of obtaining potable water which is safe oxidative degradation 
and by making it evaporating, feels easy about an organochlorine compound detrimental to 
the trihalomethane and the human body which arc the cancerating substance contained in tap 
water efficiently, and can be drunk. 
[0002] 

[Description of the Prior Art] It is shown clearly that the chlorine-based germicides (solution 
or a hypochlorous acid of chlorine etc.) added in a waterworks for sterilization of tap water 
etc. and organic substances, such as underwater humus, react, and trihalomethane and an 
organochlorine compound are generated in recent years. Trihalomethane is four kinds of 
general terms of chloroform, a BUROMO dichloromethane, and a dibromo chloromethane. 
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Next, the generation reaction formula of the chloroform which is a kind of the trihalomethane 

by the reaction of ethyl alcohol and a hypochtorous acid is shown. 

[0003] 

CH3 CH2 OH+2 HOCl->CH3 CHO+2 HCI+H2 O CH3 CHO+3 HOCl->Cqa CHO+3H2 O 
Although a CC13 CHO+H2 0->CHC13+HCOOH chlorine-based germicide shows the 
sterilization effect by low concentration extremely, to a human body, its toxicity is small and, 
moreover, it also has oxidizing power and a residual property. The chlorine-based germicide 
is widely used for the purposes, such as sterilization of not only tap water but industrial 
water, sewage treatment water, treatment-of-hurnan-waste water, etc., and **'**, using such a 
feature, and also it is used for the purposes, such as removal of the iron in tap water, 
manganese, etc. Some are contained in it by concentration remarkable also in potable water 
by the trihalomethane in water service raw water having increased by use of a chlorine-based 
germicide far-reaching [ with a germicide ], although trihalomethane is contained also in 
water service raw water. Carcinogenic besides acute toxicity is mentioned, the toxicity of the 
trihalomethane which is an organochlorine compound is detrimental to a human body, and 
that trihalomethane is contained in tap water now poses a social problem. 
[0004] Although the hub ring of ozone was known as the removal method of trihalomethane 
and an organochlorine compound, in the hub ring of this ozone, 50 microns of diameters of 
air bubbles were common, and the examination about the diameter of air bubbles was not 
made, but had the problem that removal of the trihalomethane by ozone bubbling and an 
organochlorine compound took a long time. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention solves such a technical problem and 
it aims at enabling it to shorten the time which removal of the trihalomethane^by ozone 
bubbling and an organochlorine compound takes. 
[0006] 

[Means for Solving the Problem] In order to solve this technical problem, this invention 
fonns into a detailed bubble the ozone generated by the silent-discharge type ozonator to 10 
micrometers or less by the diffusion plate in underwater, and makes it a summary oxidative 
degradation and to make it evaporate for trihalomethane and an organochlorine compound by 
carrying out the hub ring of this ozone formed into the detailed bubble. 
[0007] 

[Function] the trihalomethane and the organochlorine compound which are volatility by 
bubbling of the ozone formed into the detailed bubble by the diffusion plate by this 
composition - oxidative degradation — and make it evaporate, it is made to dissociate from 
underwater, and the removal effect of an underwater toxic substance may be raised 
[0008] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Setting 
to drawing, 1 is a silent discharge. 3 is the ozonizer made to generate ozone, the container 
into which, as for 2, 51. sample water went, and size 100mm x 100mm prepared in the bottom 
in this container 2. It is the diffusion plate (ceramic diffusion plate made from the Iwao 
porcelain) which the detailed hole (5-50 micrometers) opened to the whole, and the ozone 
generated by the aforementioned ozonizer 1 is sent in in the aforementioned container 2 by 
the flow rate of 2017m by the air pump 4. The ozone sent in in the container 2 is formed into a 
detailed bubble by the aforementioned diffusion plate 3, and carries o ut oxidative degradati on 
of the trihalomethane and the organochlorin e compound in tap water by bubbli ng. In addition, 
since trihalomethane and an^^airocbtaine compound are volatile matter, it is removed from 
sample underwater by evaporating in an ozone bubble from the water by bubbling, and the. 
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effect evaporated by forming a detailed bubble further is heightened. Generally, ozone is 
****** about bad influences, such as an obstacle of a respiratory system, to a human body, 
while there is strong oxidizing power and an effect is in sterilization or oxidative degradation. 
Therefore, it is necessaiy to decompose and remove ozone and the decomposition means 5 of 
the ozone by which bubbling was earned out to the upper limit of the aforementioned 
container 2 is established. With this ozonolysis means 5, the reaction of an ozonolysis 
catalyst (manganese dioxide made from Sakai Chemistry) and ozone decomposes. An 
ozonolysis reaction formula is shown below. 
[0009] 

Mn02 03 ->Mn03+02 **Mn03+03 ->MnO 2+202 - initial concentration of the after [ 15 

minutes ] sample water of ** measurement condition Room temperature : : 20-degree-C **1 

degree-C water temperature : 15-degree-C **1 degree-C ozone level : 100 ppm air flow rate : 

201. / min measuring time (Wako Pure Chem organic halogenated compound B is used as a 

reagent) 

[0010J 

[Table 1] 
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[001 1] In measuring method book measurement, the solvent extraction method by the gas 
chromatography is used. This solvent extraction method makes the KAKUTORJ halo 
methane which exists in sample underwater eluted in n-hexane by taking 40ml, mixing this 
with 10ml of n-hexyne, and agitating fox 1. minute with a shaker machine from sample water. 
From n-hexane in which these trihalomethane was eluted, 1 Omicro liter is taken to a micro 
syringe, and it measures by pouring into a gas chromatography. 

[0012] the trihalomethane and the otganochlorine compound in the effect which carries out 
oxidative degradation of trihalomethane and the organochlorine compound by the ozone 10 
micrometers or less formed into the detailed bubble with a diffusion plate, and tap water are 
made to evaporate with the hub ring of the detailed bubble of ozone in this invention example 
as mentioned above removal efficiency is raised according to the synergistic effect of an 
effect The residual trihalomethane in the tap water after being removed by bubbling of the 
ozone formed into the detailed bubble, and the concentration of an organochlorine compound 
are shown in Table 2, and trihalomethane and the total elimination factor of an 
organochlorine compound are shown in Table 3. However, an elimination factor is a thing 
when performing ozone bubbling for 1 5 minutes. 
[0013] 
[Table 2] 
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[0014] 
[Table 3] 
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[0015] Disassembly of trihalomethane and an organochlorine compound and; the efficiency of 
evaporation increase by foiming the diameter of ozone air bubbles into a detailed bubble as 
mentioned above. Moreover, by setting the diameter of ozone air bubbles to 10 micrometers 
or less, as shown in Table 3, increase and contact time also become long about a touch area 
with trihalomethane or an organochlorine compound, and an elimination factor becomes 90% 
or more. 
[0016] 

[Effect of the Invention] According to this invention, the time which it can be made to be able 
to evaporate, and can be made to be able to dissociate from underwater, trihalomethane and 
the removal effect of an organochlorine compound can be raised, and removal of oxidative 
degradation, the trihalomethane by ozone bubbling, and an organochlorine compound 
moreover takes the trihalomethane and the organochlorine compound which are volatility by 
bubbling of the ozone formed into the detailed bubble to 1 0 micrometers or less by the 
diffusion plate can also be shortened as mentioned above. 



